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[Title of the Invention] LEAD FRAME FOR SEMICONDUCTOR DEVICE 
AND SEMICONDUCTOR DEVICE USING THE SAME 
[Abstract] 

[Object] In a lead frame for a semiconductor device, the bond 
between bonding wires and the lead frame as well as the 
adhesiveness between the lead frame and resin are improved. 

[Constitution] In a lead frame for a semiconductor device 
comprising: a strip-shaped frame which is formed in a 
rectangular shape; a semiconductor device mounting portion; a 
plurality of leads which extend near the semiconductor device 
mounting portion from the strip-shaped frame and are arranged 
at the periphery of the semiconductor device mounting portion; 
a dam bar which is located at the middle of the plurality of 
leads and connects each of the plurality of leads; and the like, 
an uneveness for increasing surface roughness is formed in the 
vicinity of the plurality of lead tip ends of the plurality of 
leads. Also, a hole, which extends from a lead frame surface 
to the back surface, is formed in the plurality of leads. 

[Claims] 

[claim 1] A lead frame for a semiconductor device comprising: 
a strip-shaped frame which is formed in a rectangular shape; 
a semiconductor device mounting portion; a plurality of leads 
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which extend near the semiconductor device mounting portion 
from the strip-shaped frame and are arranged at the periphery 
of the semiconductor device mounting portion; a dam bar which 
is located at the middle of the plurality of leads and connects 
each of the plurality of leads; and the like, wherein an uneven 
portion is formed in the vicinity of the plurality of lead tip 
ends of the plurality of leads. 

[claim 2] The lead frame for a semiconductor device according 
to claim 1, having an uneven portion having a depth of around 
lOjum in the vicinity of the plurality of lead tip ends of the 
plurality of leads. 

[claim 3] The lead frame for a semiconductor device according 
to claim 1, having a groove, which is parallel to a lead shape, 
in the vicinity of the plurality of lead tip ends of the plurality 
of leads. 

[claim 4] The lead frame for a semiconductor device according 
to claim 1, having a groove, which has a depth of around 10 
/i m and is parallel to a lead shape , in the vicinity of the 
plurality of lead tip ends of the plurality of leads, 
[claim 5] A lead frame for a semiconductor device comprising: 
a strip-shaped frame which is formed in a rectangular shape; 
a semiconductor device mounting portion; a plurality of leads 
which extend near the semiconductor device mounting portion 
from the strip-shaped frame and are arranged at the periphery 
of the semiconductor device mounting portion; a dam bar which 
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is located at the middle of the plurality of leads and connects 
each of the plurality of leads; and the like, wherein a hole, 
which extends from a lead frame surface to a back surface, is 
formed in the plurality of leads. 

[claim 6] A semiconductor device using the lead frame for a 
semiconductor device comprising: a strip-shaped frame which is 
formed in a rectangular shape; a semiconductor device mounting 
portion; a plurality of leads which extend near the 
semiconductor device mounting portion from the strip-shaped 
frame and are arranged at the periphery of the semiconductor 
device mounting portion; a dam bar which is located at the middle 
of the plurality of leads and connects each of the plurality 
of leads; and the like, wherein an uneven portion is formed in 
the vicinity of the plurality of lead tip ends of the plurality 
of leads according to claim 1, or wherein a hole, which extends 
from a lead frame surface to a back surface, is formed in the 
vicinity of the plurality of lead tip ends of the plurality of 
leads according to claim 5. 
[Detailed Description of the Invention] 
[0001] 

[Industrial Field of Utilization] The present invention 
relates to the surface roughness and shape of bonding points 
and their vicinity at the tip ends of a lead frame for a 
semiconductor device . 
[0002] 
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[Prior Art] As shown in Fig. 2, a conventional lead frame for 
a semiconductor device has a semiconductor device mounting 
portion 2 inside a strip-shaped frame 1, which is formed in a 
rectangular shape, and comprises: a tab suspending lead 3 which 
connects the semiconductor device mounting portion 2 and the 
strip-shaped frame 1; a plurality of leads 4 which extend near 
the semiconductor device mounting portion 2 from the 
strip-shaped frame 1 and are arranged at the periphery of the 
semiconductor device mounting portion 2; a dam bar 5 which is 
located at the middle of the plurality of leads 4 and connects 
each of the plurality of leads; and the like. The surface 
roughness in the vicinity of the plurality of lead tip ends is 
due to the inherent surface roughness of 42 Alloy, i.e., an alloy 
of iron and nickel or others, or Cu, which is a member of the 
lead frame, and is due to roughness caused by the etching or 
pressing step in making the lead frame, and the surface 
roughness is not made by a specific step. 

[0003] 

[Problems That the Invention is to Solve] In conventional 
technique as describe above, however, even if pad portions, 
which are input and output portions for a semiconductor device, 
and the above lead frame are bonded by bonding wires of Au, Al, 
or the like, the bond between the boding wires and the lead frame 
is bad at second portions, which are portions of attachment 
between the boding wires and the lead frame after the wire 
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bonding step is completed, and therefore, the bonding wires can 
easily be cut due to a small environmental change or the like. 
Also, the adhesiveness between the lead frame and resin for 
sealing the semiconductor device is bad, and therefore, 
similarly as the above, the bonding wires can be cut as lead 
frame inner lead portions move slightly due to environmental 
change . 

[0004] The present invention is made to solve the above 
problems and is a lead frame for a semiconductor device that 
is intended to increase surface roughness by providing uneven 
portions at a surface of the lead frame, or the like, or to 
improve the bond between bonding wires and the lead frame as 
well as the adhesiveness between the lead frame and resin by 
making holes which extend from a surface to the back surface. 
[0005] 

[Means of Solving the Problems] A lead frame for a 
semiconductor device according to the present invention 
comprises: a strip-shaped frame 1 which is formed in a 
rectangular shape; a semiconductor device mounting portion 2; 
a plurality of leads 4 which extend near the semiconductor 
device mounting portion 2 from the strip-shaped frame 1 and are 
arranged at the periphery of the semiconductor device mounting 
portion 2; a dam bar 5 which is located at the middle of the 
plurality of leads and connects each of the plurality of leads; 
and the like, wherein an uneven portion is formed in the vicinity 
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of the plurality of lead tip ends of the plurality of leads 4, 
or wherein a hole, which extends from a lead frame surface to 
the back surface, is formed in the plurality of leads. 
[0006] 

[Embodiments] Figs. 1 are the shapes of lead frames 7 for 
semiconductor devices, which are embodiments of the present 
invention. Fig. 1 (a) is a lead frame 7 obtained when an etching 
step is added to the steps of manufacturing the lead frame 7 
in order to provide unevenness in the vicinity of the tip ends 
of inner lead portions 4. When this lead frame 7 is used for 
a semiconductor device to perform the wire bonding step of 
bonding pad portions, which are input and output portions for 
the semiconductor device, and the lead frame 7 by bonding wires 
6 of Au, Al, or the like, a portion where the amount of attachment 
between the bonding wire 6 and the lead frame 7 is large and 
a portion where the amount of attachment is small exist at 
several positions in the portion of attachment between the 
bonding wire 6 and the lead frame 7 as shown in Fig. 3. This 
strengthens the bond between the bonding wires 6 of Au, Al, or 
the like and the lead frame 7, so that the bonding wires 6 cannot 
easily be cut due to a small environmental change or the like. 
Fig. 1 (b) is a lead frame 7 obtained when an etching step is 
added to the steps of manufacturing the lead frame 7 in order 
to provide grooves, which are parallel to the lead shape, in 
the vicinity of the tip ends of inner lead portions 4. When 
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this lead frame 7 is used for a semiconductor device :o perform 
the wire bonding step of bonding pad portions, which are input 
and output portions for the semiconductor device, and the lead 
frame 7 by bonding wires 6 of Au, Al, or the like, portions where 
the amount of attachment between the bonding wire 6 and the lead 
frame 7 is large and portions where the amount of attachment 
is small exist, in the direction along the grooves, in the 
portion of attachment between the bonding wire 6 and the lead 
frame 7 as shown in Fig. 3. This strengthens the bond between 
the bonding wires 6 of Au, Al , or the like and the lead frame 
7, so that the bonding wires 6 cannot easily be cut due to a 
small environmental change or the like. Fig. 1 (c) is a lead 
frame 7 for which an etching or pressing step is added to the 
steps of manufacturing the lead frame 7 in order to make holes, 
which extend from a surface to the back surface, in the vicinity 
of the tip ends of inner lead portions 4. When this lead frame 
7 is used for a semiconductor device to perform the wire bonding 
step of bonding pad portions, which are input and output 
portions for the semiconductor device, and the lead frame 7 by 
bonding wires 6 of Au, Al, or the like, a portion where the amount 
of attachment between the bonding wire 6 and the lead frame 7 
is large and a portion where the amount of attachment is small 
exist at several positions in the portion of attachment between 
the bonding wire 6 and the lead frame 7 as shown in Fig. 4. This 
strengthens the bond between the bonding wires 6 of Au, Al, or 
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the like and the lead frame 7, so that the bonding wires 6 cannot 
easily be cut due to a small environmental change or the like. 
In addition, by forming uneven portions, grooves, or the like 
in a surface in the vicinity of each of the inner lead tip ends 
4 of these lead frames 7, the surface roughness of the inner 
leads 4 increases. Also, by making holes at the inner lead tip 
ends 4 of the lead frame 7, the adhesiveness between the lead 
frame 7 and resin improves, so that a slight movement of the 
inner leads 4 in the resin, which is caused by environmental 
change and occurs due to a difference in thermal expansion 
coefficient between the lead frame 7 and the resin, can be 
restrained . 
[0007] 

[Effect of the Invention] When an invention is made as 
described above, the bond between the bonding wires and the 
inner lead portions of the lead frame improves, and the 
adhesiveness between the lead frame and resin improves, 
therefore, a highly reliable semiconductor device, which is not 
susceptible to environmental change due to temperature change 
or the like, can be manufactured. 
[Brief Explanation of the Drawings] 

[Fig. 1] views of the lead frames of embodiments of the present 
invention 

[Fig. 2] a view of a conventional lead frame 
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[Fig. 3] a view of the bond between the lead frame of an 
embodiment cf the present invention and a bonding wire. 
[Fig. 4] a view of the bond between the lead frame of an 
embodiment of the present invention and a bonding wire. 
[Explanation of References] 
1: strip-shaped frame 

2: semiconductor device mounting portion 

3: tab suspending lead 

4: lead 

5: dam bar 

6: bonding wire 

7: lead frame 
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